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(57) Abstract 

A method for manufacturing a black leaf tea that ressembles orthodox processed black tea but infuses like CTC processed black tea. 
The method involves subjecting whole tea leaves to a heat shock at a temperature and for a duration that is sufficient to initiate fermentation, 
and enabling the tea to ferment for a time and at a temperature that is sufficient to achieve desired liquor properties. An apparatus for 
manufacturing such a leaf tea is also described. 
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TEA MANUFACTURE 



The present invention relates to tea processing, or more 
particularly a method and apparatus for processing whole 
leaf tea. 



With the exception of water, tea is the most widely consumed 
of all beverages. Its world-wide per capita consumption has 
been estimated at 0.1 litre per day. 

Leaf tea may be prepared as green leaf tea or black leaf 
tea. The method of preparing such teas is well-known to 
those skilled in the art. Generally, to prepare black leaf 
tea, fresh green leaves of the plant Camellia sinensis are 
withered (subjected to mild drying), comminuted, fermented 
(in which process enzymes in the tea leaf use atmospheric 
oxygen to oxidise various substrates to produce brown- 
coloured products) and then fired (to dry the tea leaves) . 
Green leaf tea is not exposed to the fermentation process. 
Partial fermentation may be used to produce intermediate- 
type teas known as "oolong" tea. 

Conventional wisdom dictates that tea must be macerated in 
some way to liberate the fermentative enzymes and their 
substrates within the leaves. One can macerate tea in many 
ways but broadly speaking there are two main mechanised 
methods for doing this. 



Background and prior art 
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The first, called "orrhodox manufacture", 



involves rolling 



withered tea leaves as part of a standardised procedure 
including fermenting and drying steps. So called "orthodox 
tea" is typically characterised by large leaf portions that 
are aesthetically pleasing to many but produce lighter 
liquors due to less extensive fermentation. 

The second method is the most popular of a number of non- 
orthodox methods that involves using a machine resembling a 
mangle that cuts, tears and curls tea leaves. The original 
machine was invented by W. McKercher in 1930 and is commonly 
referred to a CTC (cut-tear-curl) machine. The finely cur 
product is known generically as "CTC tea" and is 
characterised by a fast infusion rate and strong colour. 

Both orthodox and CTC machines are often used in conjunction 
with a Rotorvane machine that minces withered tea leaves. 
These methods and their history and role in tea manufacture 
are described in "Tea: cultivation to consumption" edited by 
K. C. Willson and M. N. Clifford, Chapman & Kail, 1992. 

Generally speaking consumer preference for either orthodox 
or CTC tea is a matter of national or regional culture. In 
some countries the visual appearance and texture of leaf tea 
are both important indicators of quality, larger leaf 
particles being associated with higher quality. In Western 
markets tea is increasingly purchased in filter paper bags 
and the colour of the infused product is more important. 

It is believed that some consumers want the best of both 
worlds. For example a leaf tea that has rhe aesthetic 
appearance and texture of orthodox processed tea but has the 
liquor characteristics of a fuller fermented CTC processed 
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tea. However the applicants are not aware of any 
commercially available tea manufacturing equipment that can 
deliver a leaf tea that resembles orthodox tea but infuses 
like a CTC processed tea. 

5 

Current tea manufacture processes (including both orthodox 
and CTC) combine leaf disruption with particle size 
reduction. In intact leaf the catechins and oxidative 
enzymes (polyphenol oxidase and peroxidase) are kept in 

10 separate, membrane bound, compartments. The maceration 

process breaks down this internal compartmentalisat icn and 
allows the enzymes and substrates to mix and, in the 
presence of oxygen, the fermentation process is initiated. 
This is illustrated in Figure 1 of the accompanying 

15 drawings. 

CTC manufacture involves a more severe maceration process 
than orthodox and results in a greater amount of cellular 
damage and a smaller particle size. Orthodox manufacture 

20 leads to a larger particle size and, as a consequence, less 
cellular disruption (See Figure 1) . Orthodox teas therefore 
result in incomplete fermentation and are higher in 
catechins while CTC teas, which contain more theaflavins and 
thearubigins, give more highly coloured liquors. The 

25 differences in the composition, colour and taste/mouthf eel 
of orthodox and CTC teas are summarised in Figure 2. 

It is an object of the invention to separate disruption from 
particle size reduction in order to generate at least 
30 substantially the same level of fermentation in a large leaf 
as would occur in CTC processed leaf parricles. In response 
to that objective, the present inventors have developed a 
method for fermenting tea leaves, a method for manufacturing 
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a leaf tea that resembles orthodox processed tea but infuses 
like CTC processed tea, and an apparatus for processing leaf 
tea in accordance with predetermined qualities of visual 
appearance, texture, infusion rate and, of course, taste. 
5 These all involve using heat rather than maceration to 
initiate fermentation in tea leaves. 

It is known to heat leaves prior to a fermentation step, as 
opposed to initiate fermentation. 

10 

Japanese patent specification JP 62 115 236 (Terada Mfg) 
discloses a method for manufacturing tea that involves 
heating fresh tea leaves with IR radiation to promote 
withering and fermentation, fermenting the heated leaves in 
15 a fermenting unit, followed by parching, twisting and drying 
steps. The final product however is only semi-fermented. 

Russian patent specification SU 1 034 685 A (Roinishvile) 
discloses a method for making black or green tea. The 
20 method involves subjecting tea leaves to an initial heat 

treatment at 90-150° C using steam or IR radiation prior to 
bulking, fermentation at 20-25° C for 60 to 140 minutes, 
multistage equilibration, bulking and drying. This prevents 
excessive fermentation . 

25 

United Kingdom patent specification GB 661 699 A (Bake) 
discloses a method and device for pre-heating tea leaves 
before fermentation in black tea manufacture. This 
preheating brings the leaves to an optimum temperature (50 
30 to 122° C) at the very moment fermentation starts so as to 
make full use of the activity of the enzymes at the moment 
of rupture. The fermentation itself is initiated by 
maceration . 



10 
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4- ^ the invention 
Staj^eir^ 

rfllatp e to a method for 
manufacturing black ue dura tion that is 

to yield black tea. 

. - n th e form of whole leaf black tea. 
Preferably the tea is x ^ ^ ^ altered in 

The leaves may be withered, fermen tation and 

shape at any stage between in.tx.txi 3 

arresting it- 

wo q S id to relate to a 

sl<;0 m broad terms be saia 

, The invention can also ^ reseinble5 

orthodox processeu 
processed black tea. 

black leaf tea that resembles 
0 A -hod for -ufacturing £ ^ ^ prQcessed 
orthodox processed b.ack subjecting 
black tea, the method comprising ^ ^ ^ . 

whole tea leaves to ate fermentation, 

duration that is sufficient ^ ^ & temperature 

25 enabling the tea to *o ^ liquor properties, and 

that is -" iCient t t o ° a a ; r h e 1 st ferme ntation. 
firing the leaves to arr.st 

■ ca n also be said to relate to an apparatus for 
The invention can also ^ compr ising withering 

30 manufacturing whole lea. device 
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means £o r arresting ~tion - — bla " 
tea leaves. 

„ e , £o r the pulses of P~~*£^° 

SJ „ en sis «r. »"-^- * however th at tends to be a 

obtained from MP»J«"'M Jine3 , „„, vm . s "Tea" is also 

r.::,:r. rr~" =• - - - - 

0 any of these teas. 

, • - ea » ,„« the ourposes of this invention means tea 
h completely fermented or substantially 
riltir; n -trUishable on that basis from ..en 

15 or oolong tea . 

..hole leaf tea" or "who, tea ^ 
■ cr . ntia li y intact, that is 
that are su « J by cutting etc. 

b ee„ macerateo • ^ means . „ cculo 

20 disrupted by rollx..g, * o£ leaves or 

conveniently include srr.ole leaves u . £ 
the traditional two leaves and a d 

. are otherwise unmaceratea may 

fragments tha. ses o£ thls 

like intact leaves and thus to w . m0 _ 

25 invention they should be considered as 

= of this invention means a 
„ Hea t shock" for the purposes o th ^ ^ 

strolled sudden ^^^L^or. of whole 
that is sufficient » su££lcienl to heat the 

30 leaf tea. Tor e.amp, e ; .ppl ^ q ^ 

Withered leaves „ s minut es. However one 

that temperature for 10 sec 
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skilled in the art would appreciate that there are many 
other ways to apply beat to tea leaves. 



20 



DetailedJescriEtA^^ 

».r.»eiallv black tea manufacture, 

rolling, fermenting and firing. 

■ „ orocess whereby the plucked tea leaves are 
Withering is a process wn ' hours), during 

■ of time (perhaps up to 

rrry ::::::: ^ - — ~~ 

uhi ch often includes a loss of moisture. 

. £ol lows the withering step, and traditionally the 
Maceration follows , lv , olle d to bruise and crush 

vjill have the effect of liberating 

and fermenting enry.es from wrthr th P - ^ 
"hiirhasTsually been withered, through a cuttrng 



machine . 



25 



30 



nlv called fermentation but that is a 
The next step is commonl, called Qf 

^i-irW is commonly usea xn 
misnomer. » Fermentation exog enous enzymes. 

, v. i to describe the action of exoge 
brewing alcohol to descri 

^ tea world it is used to re.er 
However in the tea undergoes whe n certain endogenous 

oxidative process .hat tea g mechani cal 

-^V^^trin, o/cutting the leaves. 
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idases laccases and 
of exogenous enzyme, ^ " ° ^ term -fermentation" 

peroxidases so fo : pr" P . q£ the sour ce of 

wi ll describe enzymic ox.aa 
the enzymes responsible. 

relates to method for processing leaf 
The present invention relates ^ ^ the 

tea , especially whole 1- or the 

form of single leaves, a leave5 can be 

traditional two leaves and a • tech niques. 

-> i „av usinq Known 

Withering is nuv- 
enhance tea aroma. 

t to CTC black tea manufacture the leaves 

However, in contrast to CT ot herwise before 

are not macerated by cutting, rdlr 

v, a « been initiated, 
fermentation has been 

The conventional «isdo, has been^t ^hol^leaf tea,^ ^ 
ui rhered or not, wiU ™ ^ ^ v e f ound thar 

3 — t;:r n t rAv — — 

fermentation can oe -n 
lea f tea to a heat shock. 

the art knows that if plucked 
Of course, one skilled m e se veral hours, 

t-n hiah temperatures iu 
, 5 ieaves are exposed to hrg ^ transp orting one tea 

£or example »hen there are fermentation car, 

fro- the field to tne a „ article by OWnda 

occur giving so cal-ed "Effects of leaf handling 

Owuor and Martin Obanda i9s7 , o.ges 45- 

30 on Plain blac. tea quality fro* Tea ^ ^ 

J . * r T r orocessed red-ieai. 

50 the quality o.^TC pro tightness and total 

leve is of ^^^z:^* » ™ piucked 

colour. The red lear n 
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haa in the Kenyan sun for four 
- — in a - :: ;; uas . significant ^ 

hours. Owvor et al tou. ^ quality 

in hoth the sensory „ this . the preseht 

paI ^e IS : n rui: h— ~ 

invention relates to * c ° £erme ntation and generate 

including aeration to. onally manufactured 

theaflavin levels srmilar to 
black tea. 

bv Messrs Owuor and Ooanda "Impact of 
In a previous paper by Mess ^ g ^ _ Food 

sharing temper ature on ^ .c* ^ _ ^ 
Agric. 20. pages 288 I ^ levels hrgh 

al tho»gh lea, temperature m ay ^ ^ macara tion such 
enough to case "red ea ^ ievels impoirB 

5 high temperature deveiopmen ab it is 

Che guality of resultant a ^ ^ ^ tea , 

therefore important that rn the P ^ fce 

all owing leaf temperature to r- 



discouraged. 



20 



25 



30 



. don tha t suitably handled whole leaf 
Th e conventional wisdom tha in soroa mrnds by 

„iii not ferment has been ppor ^ ^ t0 

assuming that suf frcrent oxyg ^ le av«s. 

th . fermenting enzymes that ^ leaV es are 

However the present ">«»^ deslgned to facilitate 

- SPiiat ; r r y an:r S tea — are generally no more 

gaseous transiei- 

•v,^ rplls thick, 
than nine ceix* 

of this invention means a 
A "beat shoe," for the purposes of ^ ^ ^ , 

controlled application * |»' " withered whole 

number of ways. « ^ ^ re abo ve about ,0" C 
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. . t ft more practical method for factory scale 
was sufficient. A mo P ise 6p?ly hot air 

— ^ 7" 1 le r/ at a volume and rate that is 
and/or steam to the to a 

• • - tn hear a known mass or 
sufficient to neai- 

predetermined temperature. 

i* table heat shock 
Much caI e must be ta*en in experimental 
temperature and duration. It - „ g 
v. critical tempercicure ioj. 
that ! to 40 . C . Fermentation is minimal 

at 35- C but certamly P ^ i{ the 

temperature the effect ferme „, ation practically 

temperature is lowered to 3 ^ ^ becQ]ne 

stops. However, at about 5. c does not 

i™«rina the temperatu.e 
lrr eversible since lowering ^ ^ ^ c the 

•top fermentation. « tempera ^ is presumably 

ra te of fermentation „ en2ym es begin to 

because at such temperatures t resDonsiv eness of 

~v otherwise deactivate. «= ee med 

denature or o-her surprising. ^ seemea 

a5 if the ^»em had beer P ^ Mt only to 

this knowledge the applicant ^ ^ 

ih»iate the ^ ° ^ degree of fermentation, 
temperature to control the 

25 ^ficallv flavan-3-ols tend to 

Piavanols or more spe ^ knou „ as 

constitute up to 30. of X hln . 3 . 0 -gallate 

catechins. Amongst them, *««»^ , £ dry ueight) , and 
(h erei„ ^ is predomrnan t «1 ^ 

30 the other ->« d "^techin^-O-gaUate ,3-«> . 
epigallocatechm (3 b*J 
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ed bv the chemical and enzymatic oxidations 
-hese are consumed r>y -ne 

i ni,r P durinc fermentation, 
that take place ou^-m _ 

•H^ive bio-transfonnations, through 
The catechins ^ ^^o^s known as theafiavins 
their quinones, mu comp ounds known as 

thearubigins (TRs) inf usions and products 

oran g e an, ««« ^^^uc to the 

" -u as n made t „. ™. ^ ^ i, 

astringency and ood, oi ^ oxidative 

siz e and darker in " l0 " q£ biocheB ical oxidations 
polymerisations are , . com - peI oxidase enzymes 

m ediated by polypnenol °" das feactions of reactive 

pr esent in the leaf and chemfcal ea ^ ^ ^ 

, spe oies. --^r rrnolI'L nave antioxidant 

- l2ted .rir: e o h ere £ ore o £ interest to f ood and health 
properties ana cl~c 

industries. 

<-on+- of fermentation by 

0 one can measure tne rate and ex . n J - „ . f „ ily 

B onitorin 5 the consumption o - ^ ^ , he 

of compounds or a select ^ £amUy or , 

pr oduotion of theaflavins (again, 
selection of individual theaflavins, . 

25 f.ms the inventors have found that 

By testing various sy -h _ „ . 

fermentation can be ml c> put 

he at shoe, temperature of between 38 C ^ ^ 

preferably between 50= C and 60 ^ preferably 1 to 3 
c +-o TO minutes, but p^ iC 
30 suitably last 3 to ^ ^ „ £er!nent for 1 to 

minutes. ^ ne x . nrq 

24 hours, but preferably 2 to 7 nours. 
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ar6 fired in the normal way using 
The fermented whole leaves pro duct. 
art k nown technigues to \ ea to destro y the 

— — hea r t ;: e 7:1:: Mutation, it 
fermenting enzymes and there y g and 

of hot, dry air in a dryer. 

„, ltl ,«i and manufacturing 
«- i= influ.nc.d "» 9enet ; o :;.r d influlnce on a consumer's 
„ a r ia bles. It can have a profoo* ™- ^ 

withering can be used cult ivation to 

in the aforementioned Tea. 
discussed in ^ne ax. Clifford. 

Hnn „ bv K . C. Willson and M. N. Cli 
consumption oy rv. 

rola . es to an apparatus for 

«- P-~* ^'^f T a paratus co-aprisea 

processing whoie ea e • n PP ^ ^ ^ ^ ^ 

„ ith .rin g „ , mature and for a 
0 de vice tor heatrn « , he eav ferKentat ion, and 

du ratior. that rs . £ermentati on and dryin, the 
firing means for arresui y 



leaves . 



25 



30 



re ferably includes means for altering the 
The apparatus Preferably ^ thg form 

size or the shape or he leave ^ ^ give 

of cu tters and/or ro e nes^ ^ ^ ^ ^ 

the tea the appearance sl2e 
any desired lea £ fra^ent s 12 e o shape ^ 

^ ,ha D e alteration could be ca.ri 
re ductron a- * h J° feraentati on end errestin, at. 

stage between initiatiny 
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, of ^he invention the product of invention 
m one embodiment of -he i ^ 
resembles orthodox processed t e bu ^ desired 

. . „ However that ne.u 
processec tea. appreciate that 

nnp skilled m the aru wixx ^ 
outcome. One ^ ferment ation of 

5 provided with the y ^ ^ fired prQduct 

whole leaf tea and the appearance and 

one can tailor a whole leaf tea 
infusion performance. 

„t- <oitd1v convenient to 
0 ,„ see cases it cay be necessary or » P V ^ ^ 

■ fcle „d tfce fermented cr rired tea «tb « P 

-n meet desired liquor 
tea granules in order .o meet 

characteristics. 

•= a leaf tea which one skilled 
15 Tne product of the inventi on i a lea ^ ^ ^ 

make a variety teas> 
powders, tea concentrates and reaoy 

, d 0 , tne invention will now be described with 
20 The metnod o. tne i accompanying 
reference to the following examples ana 
drawings (Figures 3 to 17) . 

25 Example 1 

. leaves were fermented at 40° C and the 
Wh ole Kenyan tea _ deterir , ned 

concentration of catech ^ ^ ±n ? . g _ 3 . 

using HPLC-based method,. The 

■ of the oxidative enzymes found in the tea was 
Tn e activity of the ox consumption followed by a 

evident by a rapid burst of o yg 

x„i fall Carbon dioxide is a proa.c 
more gradual tali. 
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10 



reactioriS and its production .as seen » ri.. P~* 
after 3 hours and then gradually taxi off- 

nation stage of black tea manufacture a 
Curing the ferment o . 9 ^ ^ ^ 

third perhaps to • half ^ 

-t-hin content of wn ^ ^ concen „ atlon o£ 

being held - C ^ot <uet ueight) be£ore 

theaflavin increased to thea£lavin u further 

gradually dropping, presumably . „ isdom that 

,_ , ■ rt This disproved the conventional wiso 
metabolised. »>! a ^=* forming 
tea must be maoerated in order to ferment, 
significant levels of theaflavin. _ 

Xrourrit 1 ^ rather dull and , c.ng 

, cl"^^ that -hole leaf fermentation can be 
used to prepare a black leaf tea. 



25 



30 



Example 2 

Pro ton « spin-spin relation time ««, ' » 

sensitive probes of ^ "dominated by water and 

„„ole tea leaf the proton signal S truoture 
the mobility of the -ater ; iU -nd.^o^ _ 

the observed relaxation times, an any na ^ 
struoture induced by heating should resu.t 



^ PCT/EP99/00775 

WO 99/40799 

- 15 - 

v, W iil be reflected by a change in the 
water mobility whicn nil be 

' ^Taxation time distribution, 
observea relaxatiw- 

■ P times were recorded on a Resonance 
?r oton relaxation « operating at 2 „ MHz 

tn.cn-.nt. MAB* ™, p ^ ^ carr . purceU . 

The relaxation txmes were ^nterpulse 

— ! r HG, . n rr:ei;r;r::u 0J , .. aecav 

. P acing of 20 . -* - „ £onction usi ng the 
envelope. were fitted t £resh inta ct 

„.!. program DXP. In all - undertate n. The 

. nf a fre c h tea leaf was recorded as a 
5 The relaxation time a - ^ ^ The leaf was 

function of temperature between 2 ^ ^ 

,j . i9»r for 30 minutes, berore 
then held at 42 C .or corded as the leaf was 

C and the relaxation times a second tea leaf 

reh eated to 60* C - «" relaxa io ^ ^ c and 

2C was recordeo as a function o : ^ 
fi0 °C. The leaf was then held at 60 C 



25 



30 



The leaf was f en ^ times again re corded 

b eing cooled to 25 C and th ^ ^ results 

as the leaf was reheated to 60 C. 
is shown in Figure 4. 

ro significant changes were observed to the 
in both cases, no signin ^ g were 

relaxation time distributions e ow ■ ^ ^ peak 

o-er,ed in the relaxation t*e- ^ ^ ^ 

centred around 50 „ ° ^ g ^ ^ 

u hile the origin of the nun mole oular weight 

,., Hne to some mobile xow 
but is possibly due to ^ the relaxa tion 

material. Above 45 C a sigmf ^ ^ 

time distribution was observed, w.ich 
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Mna The position of the main water peak 
irreversible on coolxng. L J distribution 
was shifted to a shorter .ax- ^ ^ 

centred around 10 ms . Thrs dec concentrare d 
consistent with the **~ tlon hydration of the 

solution, which ccul^c- t J cture & gr£ater 

leaf , (2) ° u a ; water with the cell wall 

interactxcn o he c ^ ^ ^ £Uowing 

.aterxal, <u 3) dissoived in the water, 

additional solutes to be a 

h . f . ir the relaxation behaviour were due 
If the observed shxf _ ^ ^ expected that 

solely to dehydratxo n ; temperature WO uId result in 
continued heatxng el ^ ^ ^ ^ relaxati0 n 

further water loss, ana a effec rs of continued 

tiro e behaviour. To ^vestr.ate c ^ ^ q ^ 

mating; a fresh leaf . h."- ^ ^ were 

at ««C for 30 minutes ^ ±w time distribution was 

recorded. A change xn ... further significant 

ag ain observed around C ^ can 

0 changes were , observed xth c chari ge in the 

therefore be conduced that the ^ & 

relaxation behaviour or the wate. 
change in the leaf. 

a sensi ti.e probe - = * ^ "/cond , nat hea tin g a tea 
tea leaf, "ore specifically damage to the 

le af tc 42° C does not result » iea£ ^ s „. c 

cell structure of the leaf and heatrnc 
30 results in irreversible damage. 
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>^<^f, — 

nours and then brought to • - ^ theailavins were 
s relative concentrate, of cat ^ ^ ^ ^ 5 . 

determined as betore. The 

of catechins and 
when held at 35' c the ^ 
t_.fl.vin- remained fairly .«b ^ manufacture 

10 be typical of ^ phy sical 

during which various -roc surprisingly, 
beli eved to occur inching moistu ^ ^ signl£icant 

rising the temperature by 3» ^ ^ signi£ican t 

£all ln the concentration - ^ ^ uculd 

iS increase in the -centra- ^ These 

suggest that -;;; se Mentors to investigate the 

" SUl " ^es /oHa'ai temperature changes, 
responsiveness or 
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Example^ 



1 hpat shock ana 
were subjected to a 5 minute heat 
W hoie tea leaves were 3 content wa 

leI t for 18 hours Th .„ Figor e 6. 

25 determined and these resul 

= unstained 

~ - - rr;;.; rr,:.r..r;:"." : . ...» 

application or heat that ned teal perature . 

quantity of tea leaves to P 
30 , , west shock temperatures ranging 

30 Ie a leaves were subjected to neat ^ ^ 

f rom 25= C to 70« C for a perro of ^ ^ ^ 

into appropriately heated water. 
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1aht a' 20'C in a polythene ba g to allow 
uer e left over » « =■ concentratior , of total — 

fermentation to °^ ' applying the h eat shoo,. The 

— " eaSUr ! d " that the total oateohin coneentration of t.. 
inventors found that * shock tem peratures 

le aves that had ^ ^ L about 500 pH/ 9 .« * dr y 
b e„een 25° C .nd « ^ conce „ t ration 

weight basrs, a.te ^ ^ , 

™: r^: - snoo> 

had occurred. Applying profo und effect on 

f ound to yield an ^ -cause while 

cat echin -centra^ temperatures some of the 

fermentation was trl * 9 « or othe rwise inactivatec 

oxidising enzymes were denied 

• h interpretation of the NMR 
Tnis supports the af or^ ^ ^ ^ ^ ^ 

-ork represented in Figure < ^ ^ ^ shock 

occurs when whole leaves are suto 
3 between about 45° C and 55° C. 



Exampie_ £ 

, a4 . ohncks of varying 
25 whol e tea leaves -ere sheeted to ^ heat shoc^ ^ 

£0 ! 'J ainatechlns -as determined and these 
concentration of certain c 
results are given in Figure 7. 

w„ ivac) . catechin (C+) , 
- of eoigallocatechm (EGO, 
30 The content o P * (ECG , and 

epicatechrn (EC) , « a£t « t.,e IB 

epigallocarech.n gallate conce ntration of 

„ours. Although not a catechrn, 
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caffeine was also measured as an indication as to whether 
any leaching had occurred. It can be seen from Figure 4 
that when the heat shock temperature is more than 45° C there 
is a significant decrease in the concentration of all of the 
catechins measured, but especially the gallated catechins, 
EGCG and EGG. The concentration of caffeine varied little 
with heat shock temperature that indicates that any leaching 
effect was minimal. At heat shock temperatures above 50° C, 
esoecially above and 60° C, fermentation occurred but enzyme 
damage increasingly diminished catechin consumption. The 
sequential oxidation of cacechins was similar to that seen 
when fermenting CTC processed black tea hence a whole leaf 
tea can, under appropriate conditions, behave as a CTC tea. 



Example 6 



Figure 8 represents the total catechin content of whole leaf 
black tea samples that were subjected to heat shocks of 
arying duration at 50° C and 60° C and allowed to ferment 



V 

for 18 hours 



A 50° C heat shock lasting between 1 and 3 minutes was 
sufficient to create a marked decrease in catechin 
concentration. Surprisingly, a heat shock of only 30 
seconds at 60° C was sufficient to allow almost complete 
fermentation to occur. The responsiveness and the non- 
reversible nature of the heat shock effect suggested a form 
of "switch" was in operation. 
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Example 1 

figure 9 shows the concentration of certain catechins in 
„ ho le tea leaves 1. hours after having been subjected to 

c heat shoes of varying duration. The results showeo a 
consecoential decrease in concentration of the various 
oatechins occurred when selected to the heat shoo, for 1 to 
Jutes, once again the concentration of caffeine it 
11 significantly thus suggesting there was no Significant 
leaching taking place. 



Example 8 

Figure 10 represents the concentration of certain catechins 
whole tea" leaves 18 hours after having been subjected to 
0- = heat shoes of varying duration, less then a minute 
„as required to result in almost complete oxidatrve 
fermentation of each of the catechins. 



Example 9 

Fi „ u .e 11 shows how the concentration of catechins and 

I'flals in whole dlae* Kenyan tea leaves changed w en 
subj ected to a S minute heat shoo, at 55- C and re^ ^or 
varying times. Catechin concentration decreased with trme 
but V only . few hours were reguired to give Signi cant 
vields The decrease in the concentration of thea.lavrns 
2 probabW due to their being gradually further oxrdised 
to Vol thearubigins and/or bound to other leaf components 
or substances. 
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Example 10 

Figure 12 shows the increase in theaflavin concentration 
when subjected to a 5 minute heat shock at 55° C and then 
left to ferment for certain periods of time. Significant 
increases in all theaflavins were noted. This was similar 
to that seen when fermenting CTC processed black tea. 



Example 11 

Figure 13 shows the consumption of total catechins when 
subjected to a 5 minute hear shock at 55° C and then left to 
ferment for certain periods of time. The concentration of 
all catechins decreased within the first 2 hours, some 
sooner. Once again the pattern was similar to that observed 
when fermenting CTC processed black tea. As in the other 
experiments, the concentration of caffeine did not alter 
significantly thus indicating there was no leaching. 



Example 12 

Figure 14 shows a comparison of theaflavin concentrations of 
various fermented teas: a Kenyan tea grown in controlled 
conditions near Bedford, United. Kingdom, Assam dust and a 
standard Ceylon tea. A first sample of the Kenyan tea was 
subjected, as whole leaves, to a 5 minute heat shock at 55° C 
and left to ferment for 7 hours. The Assam dust was CTC 
processed tea. It was chosen as representing desirable 
qualities of taste, aroma and colour. A second sample of 
the Kenyan tea was subjected, as whole leaves, to a 5 minute 
heat shock at 55° C and left to ferment for 26 hours. The 
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15 



Ceylon standard tea was an orthodox processed tea. The 
concentration of theaflavin (TF) , theaf iavin-3 • mono-gallate 
(TF3'MG), theaflavin di-gallate (TFDG) and theaf lavin-3 
mono-gallate (TF3MG) were measured for each. As one can see 
from Figure 14 the relative concentrations of the various 
theaflavins were similar, the differences at least in part 
would be attributable tc inherent variations between 
varieties of tea. The actual theaflavin concentrations of 
the first sample of the whole leaf Kenyan tea were much 
closer to those of the CTC processed Assam dust rather than 
the orthodox standard Ceylon tea. This proves that one can 
make a fermented whole leaf tea that behaves more like a CTC 
processed tea than an orthodox tea. Comparing the results 
*rom the first and second samples of the Kenyan tea it would 
appear that using longer fermentation times should be 
avoided. This may well be a matter of theaflavins being 
lost by further oxidising reactions or becoming bound to 
other molecules. 



20 

Example 13 

Figure 15 shows a comparison of the concentrations of 
residual catechins that were measured in the same samples 

25 that generated the data illustrated in Figure 14. Resxdual 
catechins are those that were not oxidised to form 
theaflavins or other compounds. Both samples of whole leaf 
Kenyan teas contained fewer residual catechins than the 
standard orthodox Ceylon tea. This correlates with the 

3C higher theaflavin production shown in Figure 14. 
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Example 14 

Figure 16 depicts two process schematics, one for Process A, 
and one for Process B. 

In Process A withered tea leaves, preferably whole tea 
leaves, are fed into a blancher to cause internal disruption 
and initiate fermentation (a blancher in this context being 
any piece of equipment capable of performing the desired 
heat treatment). The fermenting tea is passed through a 
Rctorvane machine or the like to reduce the size of the tea 
leaves before entering a conventional fermenter. The leaves 
are fired to arrest fermentation and are then ready for 
storing, packaging or further processing. 



In Process B withered tea leaves, preferably whole tea 
leaves, are fed into a blancher to cause internal disruption 
and initiate fermentation. The tea is fermented in 
conventional fermenting equipment then passed through a 
variable chopper to reduce the size of the tea followed by a 
variable roller to alter the shape of the tea. The leaves 
are fired to arrest fermentation and are then ready for 
storing, packaging or further processing. 

Using withered tea leaves is preferable to maximise aroma. 

25 However one could use non-withered tea leaves. Processes A 
and B are merely preferred embodiments of the invention. 
One skilled in the art would appreciate that the appropriate 
choice of blanching, cutting, rolling, fermenting and firing 
equipment, and the order in which they are used, can vary 

30 and will depend the desired properties of the final product. 
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Example 15 

Fresh tea leaves were subjected to heat shocks of varying 
temperature and duration. The extent of fermentation was 
5 measured in each case and those results were used to 

generate the heat shock efficiency profile shown in Figure 
17. Such a profile can be used to tailor the method 
conditions to the desired black tea properties. 

10 It should be appreciated that the heat shock efficiency 

profile may well depend on the origin of tea, the extent of 
withering and other factors. 



15 
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CLAIMS 



1. A method for manufacturing black tea comprising 
5 subjecting tea leaves to a heat shock at a temperature and 
for a duration that is sufficient to initiate fermentation 
and allowing the tea to ferment for a time and at a 
temperature that is sufficient to yield black tea. 

10 2. A method according to claim 1 wherein the tea leaves 
are whole tea leaves and black tea is whole leaf black tea. 

3. A method for manufacturing a black leaf tea that 
resembles orthodox processed black tea but infuses like CTC 

15 processed black tea, the method comprising the steps of 

subjecting whole tea leaves to a heat shock at a temperature 
and for a duration that is sufficient to initiate 
fermentation, enabling the tea to ferment for a time and at 
a temperature that is sufficient to achieve desired liquor 

20 properties, and firing the leaves to arrest fermentation. 

4. A method according to claim 3 wherein at some stage 
between initiating and arresting the fermentation, the whole 
tea leaves are withered. 



5. A method according to claim 3 or 4 wherein at some 
stage between initiating and arresting the fermentation, the 
size or shape of the leaves is physically altered. 



25 



30 



6. A method according to claim 3 wherein the leaves are 
subjected to a heat shock temperature of between 38° C and 
100° C, but preferably between 50° C and 60° C. 
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7 . A method according to claim 3 wherein the leaves are 
subjected to said heat shock temperature for 0.5 to 10 
minutes, but preferably 1 to 3 minutes. 

5 8. A method according to claim 3 wherein the fermented 
whole leaf tea is blended with CTC processed tea or tea 
granules in order to meet predetermined liquor 
characteristics . 

10 9. An apparatus for manufacturing whole leaf black tea 
comprising withering means for withering fresh whole tea 
leaves, a heat shock device for heating the leaves to a 
temperature and for a duration that is sufficient to 
initiate fermentation, and firing means for arresting the 

15 fermentation and drying the black tea leaves. 

10. A black leaf tea that resembles orthodox processed 
black ~ea but infuses like a CTC processed black tea. 
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